Sequential phsophorylation of histone subfractions in the Chinese hamster cell cycle.
Ion exchange chromatography and preparative electrophoresis were used to examine the phosphorylation of histone f1 and f3 subfractions in synchronized Chinese hamster cells (line CHO). Three discrete f1 phosphorylation events were demonstrated to occur in sequence during the cell cycle. The first event (f1G1) commenced in G1 2 hours prior to entry of cells into S phase; the second event (f1s) commenced simultaneously with initiation of DNA synthesis; and the third event (f1M) commenced when cells entered mitosis. F1M phosphorylation occurred simultaneously with the phosphorylation of histone f3 (which is not phosphorylated during G1, S, or G2). Fractionation of f1 and f3 revealed no differences in these sequential phosphorylation patterns among the various f1 and f3 subfractions, indicating that these phosphorylations are general biochemical events of the cell cycle. Phosphorylated (f1G1) was found to accumulate in cells as they traversed THEIR CELL CYCLE. F1s was phosphorylated to twice the extent of f1G1, but f1s did not accumulate in the cells as they passed through interphase. F1M was phosphorylated to about 4 times the extent of the first phosphorylated form (f1G1). A model of the relationship of histone phosphorylation to the cell cycle is presented which suggests that (a) f1G1 phosphorylation is involved with chromatin structural changes necessary for cell proliferation; (b) f1s phosphorylation is involved with DNA replication; (c) F1M and f3 phosphorylations are involved in chromosome condensation.